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CLAIMS 

method of thawing frozen food in a microwave oven (1) comprising a 
microwav^e^urce (3), an oven cavity (2), and a control unit (5), the weight of the 
foodstuff being^ a range from a lower weight, which is 0.1-0.2 kg, to a limit weight, 
which is 0.4-0.6 kgjswhich method comprises the steps of 

providing the c^trol unit (5) with an input signal containing information 
about the weight of the fooostuff, for controlling the thawing; 

the control unit causingythe microwave source to feed microwaves having an 
average power of more than 400 W, preferably more than 600 W, and advantageously 
more than 800 W, into the oven cavfty (2) during a first time interval (9, 13) during 
which the total microwave energy suppHed to the oven cavity exceeds 50 J per gram 
of food, preferably exceeds 80 J per gram of food, and advantageously exceeds 120 J 
per gram of food; 

the control unit causing the microwave s\iu:ce to be shut off during a waiting 
period subsequent to the first time interval; and 

the control unit causing the microwave sourc^to feed microwaves, having an 
average power of more than 400 W, preferably more than 600 W, and advantageously 
more than 800 W, into the oven cavity during a second tinxfe interval (12, 16) during 

which the total microwave energy supplied to the oven cavity e;xceeds 40 J per gram 

\ \ 
\ \ 

of food, preferably exceeds 60 J per gram of food, and advantageously exceeds 90 J 
per gram of food. 

2. A method 6f prac©ssiag.trozen tood m a microwave oven (l) col^pnsmg a 



microwave source (3), an oven cavity (2), and a control unit 



idgight\f the 
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^&dsjuff being in a range from a lower weight, which is 0.1-0.2 kg, to a limit weight, 
which is 0/KX6 kg, which method comprises the steps of 

providing the control unit (5) with an input signal containing information 
about the weight of the fbc^dstuff, for controlling the processing; 

the control unit causingsrfie microwave source (3) to feed microwaves, having 
an average, power of more than 40dsw, preferably more than 600 W, and 
advantageously more than 800 W, intone oven cavity during a first time interval (9, 
13); 

the control unit causing the microwaye ^urce (3) to be shut off during a 
waiting period; and 

the control unit causing the microwave source to^ed microwaves, having an 
average power of more than 400 W, preferably more than 600 W, and advantageously 
more than 800 W, into the oven cavity during a first time interval (17) during which 
the total microwave energy supplied to the oven cavity exceeds SO^per gram of food, 
preferably exceeds 80 J per gram of food, and advantageously exceedsNl20 J per gram 
of food; 

3. method of thawing frozen food in a microwave oven (1) comprising a 

microwave sou^ee (3), an oven cavity (2), and a control unit (5), the weight of the 
foodstuff exceeding a Uhiit^weight in the range 0.4-0.6 kg, which method comprises 
the steps of 

providing the control unit (5) wul^an input signal containing information 
about the weight of the foodstuff, for controUin^Hl^e thawing; 

the control unit causing the microwave source to Ife^ microwaves, having an 
average power of more than 400 W, preferably more than 600 W/^^d advantageously 



-20- 



\ 



PCT/EP99/10352 




rnore than 800 W, into the oven cavity during a first time interval (17) during which 
the'Wt^l microwave energy suppHed to the oven cavity exceeds 50 J per gram of food, 
preferably e^eeds 80 J per gram of food, and advantageously exceeds 120 J per gram 
of food; 

the microwave ^yen emitting a turning signal at the end of the first time 
interval, indicating that the fobdstuff should be turned over; 

the control unit causing, sub^uent to the first time interval, the microwave 
source to be shut off during a waiting perib^, during which the control unit detects 
that the foodstuff has been turned over; and 

the control unit subsequently causing the mictowave source to feed 
microwaves, having an average power of more than 400 W, preferably more than 600 
W, and advantageously more than 800 W, into the oven cavify during a second time 
interval (20) during which the total microwave energy supplied K\the oven cavity 
exceeds 40 J per gram of food, preferably exceeds 60 J per gram of ra^d, and 
advantageously exceeds 90 J per gram of food. 

4. method according to claim 1 or 2, characterised by the 

additional steps 

the microwave ovfeUsH) emitting a turning signal at the end of the first time 
interval, indicating that the foodsutfiCshould be turned over; and 

the control unit (5) detecting durin^Hl^ waiting period whether the foodstuff 
has been turned over, the microwave source (3) feelii^ig microwaves into the oven 
cavity (2) during the second time interval depending upon wh^her the foodstuff has 
been turned over. 
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A method according to claim 3 or 4, characterised in that the 
second time interval begins at the time of the first of the following occurrences: 

the time from the emission of the tuming signal is longer than a predetermined 
waiting period, or 

the opntrol unit receives a signal indicating that the foodstuff has been turned 

over. 

6. A method\ccording to any one of the preceding claims, 
characteri\ed in that the first time interval is longer than the second 
time interval. 

7. A method according t\ any one of the preceding claims, 
characterise. d by 

feeding continuous and prefe^bly maximum microwave energy into the oven 



\ 



cavity during the first and the second tinre intervals. 
8. A method according to any one of th^spreceding claims, 
characterised by the steps of 

providing the control unit (5) with an input si^al containing information 
about the type of foodstuff; and 

the control unit also controlling the length of the first\nd the second time 
intervals depending upon the type of foodstuff 

A method according to any one of the preceding claims, 
charact-erised by rotating the foodstuff when microwave energy is fed 
firom the microwave source. 

lo! A method according to claim 1, characterised inth^^the 
foodstuff is animal; 
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\that the total microwave energy supplied during the first time interval (9, 13) is 
110-16o\/g of food and preferably is 120-150 J/g of food; and 

that th^ total microwave energy supplied during the second time interval (12, 
16) is 90-130 J/gspf food and preferably is 100-120 J/g of food. 

11. A method according to claim 3, characterised in that the 
foodstuff is animal; \ 

that the total microWave energy supplied during the first time interval (17) is 
1 10-190 J/g of food and prefei^bly is 120-180 J/g of food; and 

that the total microwave energy supplied during the second time interval (20) 
is 40-80 J/g of food and preferably^i^O-70 J/g of food. 

12. A method according to claim l,Vharacterised in that the 
foodstuff is vegetable; \ 

that the total microwave energy supplied during the first time interval (9, 13) is 
140-170 J/g of food and preferably is 150-160 J/g\f food; and 

that the total microwave energy supplied during the second time interval (12, 
16) is 1 10-140 J/g of food and preferably is 120-130 J/g\)f food. 

13. A method according to claim 3, characteXised in that the 
foodstuff is vegetable; \ 

that the total microwave energy supplied during the first Wie interval (9, 13) is 
1 60-240 J/g of food and preferably is 1 80-220 J/g of food; and \ 

that the total microwave energy supplied during the second tinre interval (12, 
1 6) is 50-90 J/g of food and preferably is 60-80 J/g of food. \ 

14. A microwave oven for thawing food, which microwave oven (1) comprises 
a microwave source (3) for generating microwaves, \ 
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an oven cavity (2), 

input means (4) for an input signal containing information about the food, 
a control unit (5) for controlling the microwave source, which control unit is 
connected to the input means, which microwave oven is characterised 
in that the cis^ntrol unit is adapted 

to calculate the lengths of a first and a second time interval on the basis of the 
input signal; 

to cause theViicrowave source to feed microwaves into the oven cavity during 
the first time interval (K 13, 17) at an average power of more than 400 W, preferably 
more than 600 W, and adv^tageously more than 800 W, and with a total energy 
which exceeds 50 J per gram of food, preferably exceeds 80 J per gram of food, and 
advantageously exceeds 1 20 J peiv gram of food; 

to cause the microwave source to be shut off during a waiting period; and 



\ 



to cause the microwave source tci feed microwaves into the oven cavity during 
the second time interval (12, 16, 20), at an\verage power of more than 400 W, 
preferably more than 600 W, and advantageou^y more than 800 W, and with a total 
energy which exceeds 40 J per gram of food, preft^ably exceeds 60 J per gram of 
food, and advantageously exceeds 90 J per gram of ra^d. 

A microwave oven according to claim 14, c h ^r a c t e r i s e d in that 
the microwave oven is adapted 

to emit a turning signal at the end of the first time interval, containing 
information indicating that the foodstuff should be turned over; Vid 

to detect whether the foodstuff has been turned over during\he waiting period. 
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<^^t;j V^l^ A. microwave oven according to claim 14 or 15, 

char a^^ t e r i s e d in that said input means is provided with one entry for 




the weight of tne foodstuff and one entry for the type of food. 

17. A micro^^ve oven according to claim 14, 15 or 16, 

characterised in that it also comprises a rotary plate for rotating the 
foodstuff in the load ^one. 

18. A microwave o\^n according to claim 14, 15, 16, or 17, 

characterise)^ in that the control unit is adapted to cause the microwave 
source to feed microwave ene\;gy into the oven cavity during the first and the second 
time intervals only when the wei^t of the foodstuff is in a range from a lower weight, 
which is 0.1-0.2 kg, to a limit weight which is 0.4-0.6 kg. 

19. A microwave oven according ta claims 14-18, characterised in 
that the control unit is adapted to cause tnfe microwave source to feed microwaves into 
the oven cavity during a third time inteval (22) subsequent to a second waiting period 
when the weight of the foodstuff exceeds a limk weight in the range 0.4-0.6 kg. 

20. A microwave oven according to claims 1^18, characterised in 
that, when the weight of the foodstuff is in a range &om a lower weight, which is 0.1- 
0.2 kg, to a limit weight, which is 0,4-0.6 kg, the micrdwave oven is adapted to emit a 

sufficient amount of microwave energy to essentially^ thaw the foodstuff in less than 1 

\ 

V 

minute per 100 g of food from the beginning of the first timet interval. 



^-Nm 21. A microwave oven according to claims 14-20, characterised in 

\ \ 

that the oven cavity has an upwardly decreasing horizontal cr^s-a^^ction in relation to 
its bottom cross-section at least in the upper part of the cavity, so th^a uniform 
distribution of the electric field in the cavity is obtained. 
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22. \a microwave oven according to claims 14-21, characterised in 
that the cXpn cavity (2) has a side wall (23) which slopes inward at least at the top 
(24). 

23. A microws^ve oven according to claims 14-22, characterised in 
that it is provided wiUi a waveguide device (27) for feeding microwave energy from 



■\ 



the microwave source to the oven cavity through at least two feed openings (7) located 
at a distance from each other, which waveguide device is dimensioned for providing a 
certain amount of internal reflection, a resonance state being achieved in the 
waveguide device for microweives generated by the microwave source, the waveguide 
device having a predetermined quality factor which is higher than a quality factor of 
the oven cavity for any given current 

24. A method of processing frozen feod in the oven cavity of a microwave oven 
ins of microwaves supplied to the oven cavrty, which method comprises the steps of 

feeding microwaves into the oven cavity at essentially frill continuous power 
during a first time interval (9, 13, 17); 

interrupting the feeding of microwaves du^^ng a waiting period, subsequent to 
the first time interval; 

feeding microwaves into the oven cavity at esse\itially full continuous power 
during a second time interval (12, 16, 20), subsequent to tiae waiting period, the 
duration of the second time interval being greater than 1/3, pl^ferably greater than 1/2, 
of the duration of the first time interval, so that the food will be\Jhawed at least to an 
essential degree by the end of the second time interval. \ 

25. A method according to claim 24, characteri 

\ 

additional steps of 



s e id by the 
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. flitting a turning signal at the end of the first time interval, indicating that the 
foodstuff should be turned over; and 

detecting that foodstuff has been turned over and shortening the waiting period 
by immediately beginning the second time interval. 

26. A method according to claim 24 or 25, characterised in 

that the weight of the foWstuff is in a range from a lower weight, which is 0.1-0.2 kg, 
to the limit weight, which' ik 0.4-0.6 kg; and 

that the energy supplied during the second time interval (12, 16) is at least 
about 70% and preferably at leask80% of the energy supplied during the first time 
interval (9, 13). . \ 

27. A method according to claim 26, characterised in that no 
additional microwave energy is suppliecMo the oven cavity subsequent to the second 
time interval (12,16). \ 

28. A method according to claim 26 or 27, c h a r a c t e r i s e d in that 
the total duration of the first time interval, the waiting period, and the second time 
interval is less than about 1 minute per 0.1 kg ofVood. 

29. A method according to any one of claims 26-28, characterised 

\ \ 

that the microwave power supplied to the ovenVavity is at least 400 W, 
preferably at least 600 W, and most preferably 800 W; \ 

that the total microwave energy supplied to the over! cavity during the first 
time interval exceeds 50 J per gram of food, preferably exceecis 80 J per gram of food, 
and advantageously exceeds 120 J per gram of food; and \ 
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'that^he^otaljnicrowave energy supplied to the oven cavity during the first 
time interval exceeds 40 J per ^^TTtTf^QQd, preferably exceeds 60 J per gram of food, 
and advantageously exceeds 90 J per gram of food>v 
30. A method according to claim 25/c haracterisedin 
that\he weight of the foodstuff is greater than a limit weight which is 0.4-0.6 kg; 

that the energy supplied during the second time interval is at least about 40%, 
preferably at least 50% of the energy supplied during the first time interval; 

that the second time interval is followed by a second waiting period; and 
that, during a third time interval subsequent thereto, microwaves are fed into 
the oven cavity at reduced average power for final thawing of the food. 

1. A method according to claim 30, characterised in that the 
energy supplied during the third time interval is less than about 25%, preferably less 
than 20% of th^total energy supplied. 

32. Amethoda^ordingtoclaim30or31, characterised in that 
the average power of th^smicrowaves\;upplied to the oven cavity during the third time 
interval is at least lower th^^400 W. \^ 

33. A method according to an^ne of claims 30-32, characterised 
in 

that the microwave power supplied tb^the oven cavity during the first and the 
second time intervals is at least 400 W, preferablys^t least 600 W, and most preferably 
at least 800 W; 

that the total microwave energy supplied to the ov^cavity during the first 
time interval exceeds 50 J per gram of food, preferably exceed^O J per gram of food, 
and advantageously exceeds 120 J per gram of food, and 
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the totahmicrowave energy supplied to the oven cavity during the first 
time interval exceBds^O J per gram of food, preferably exceeds 60 J per gram of food. 



V 



and advantageously exceeds 9(r>p^r^^^n of food. 

A method according to anj^oife-af claims 30-33, 
characterised inthat the waiting time of Th©s§econd waiting period 
depends on the weight of the food. 
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